1H NMR studies of deuterated ribonuclease HI selectively labeled with protonated amino acids.
Two-dimensional (2D) 1H NMR experiments using deuterium labeling have been carried out to investigate the solution of ribonuclease HI (RNase HI) from Escherichia coli (E. coli), which consists of 155 amino acids. To simplify the 1H NMR spectra, two fully deuterated enzymes bearing several protonated amino acids were prepared from an RNase HI overproducing strain of E. coli grown in an almost fully deuterated medium. One enzyme was selectively labeled by protonated His, Ile, Val, and Leu. The other was labeled by only protonated His and Ile. The 2D 1H NMR spectra of these deuterated RNase HI proteins, selectively labeled with protonated amino acids, were much more simple than those of the normally protonated enzyme. The simplified spectra allowed unambiguous assignments of the resonance peaks and connectivities in COSY and NOESY for the side-chain protons. The spin-lattice relaxation times of the side-chain protons of the buried His residue of the deuterated enzyme became remarkably longer than that of the protonated enzyme. In contrast, the relaxation times of the side-chain protons of exposed His residues remained essentially unchanged.